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(57) Abstract 

For testing a well stream, a portion of the well stream is separated out, tested and conducted back to the well stream. The 
diverted portion is separated in a test separator (13), in which the gas chamber (14) is connected with a gas chamber (8) in a well 
stream separator (1), while the liquid chamber (16) has flow connection with the liquid chamber (9) in the well stream separator, 
in such manner that the level in the test stream separator (16) substantially follows the level in the well stream separator. The test- 
ing is carried out by testing of the respective gas and liquid streams from the test separator (13) to the well stream separator (1). 
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A METHOD OF TESTING A WELL STREAM AND A SYSTEM FOR TESTING A 
WELL STREAM, PARTICULARLY ON THE SEABED. 

The invention relates to a method of testing a well stream, 
particularly on the seabed, where a portion of the well 
stream is separated out, tested, and conducted back to the 
well stream. 

The Invention also relates to a system for testing a well 
stream, particularly on the seabed, comprising a well stream 
pipeline, a test stream pipe circuit connected in parallel 
with the well stream pipeline, and testing equipment for 
testing the test stream bifurcated by the parallel-connected 
test stream pipe circuit. 

When underwater production takes place from a plurality of 
hydrocarbon wells, it is of major interest to be able to 
determine the pressure, temperature, gas and liquid produc- 
tion, and the oil to water ratio from each well separately. 

For a field where the well pressure is sufficient, the subsea 
system may be constructed such that the flow from a well may 
be conducted through a test manifold and a separate pipeline 
up to the surface, while the rest of the production is 
conducted through the main manifold and the main pipeline. 

In some fields the well pressure will not be sufficient to 
drive the production to the surface with the pressure that is 
required by the receiving station. It would then be of major 
interest to utilize a subsea station comprising an underwater 
separator for the well stream, a pump and, if desired, a 
compressor . 

To enable the testing of a well in a field having an subsea 
station of this type, there are basically two possibilities: 
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THe test production may be conducted to the surface for 
measurement. Since It is assumed that the pressure in this 
case is inadequate, the procedtire requires the installation 
of a separate auxiliary system dimensioned for production 
from a well. This auxiliary system must include a separator 
and a ptimp, and often also a compressor. 

The second possibility is to carry out the measurements on 
the seabed. Instruments are available which can measure the 
desired magnitudes after the gas and liquid are separated. 

The present invention relates to a method and a system which 
enables this type of testing or measurement on the floor of 
the sea. 

The testing or measurement of a test stream separated out 
from a well stream in a parallel-connected test stream pipe 
circuit is known from an address presented at the Offshore 
Technology Conference 1990 in Houston, Texas, published In 
the printed version as OTC 6426 with the title, "A New 
Microwave Based Water-Cut Monitor Technology," by G.J. 
Hatton, D.A. Helms, J.D. Marrelli and M.G. Durrett. Texaco, 
Inc. It describes the measurement of the liquid portion 
only, however, and the equipment described therein permits 
only the branching off, or bifurcation, from one well stream 
pipeline. 

The particular intent of the present invention Is to enable a 
bifurcation and testing of both the liquid and gas phase from 
one well stream pipeline selected among a plurality of well 
stream conduits. 

A special objective of the invention Is also to make possible 
the testing of a well stream in a subsea facility of the type 
shown and described in NO application no. PS90057 (US Serial 
no. 07/460 398 filed March 1, 1990). 

Such a subsea facility comprises a well stream separator, 
where the well stream is separated into liquid and gas, a 
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pump for the supply of energy to the separated liquid, and a 
compressor for the supply of energy to the separated gas. 

According to the invention, therefore, we propose a method of 
testing a well stream, particularly on the seabed, where a 
portion of the well stream Is separated out, tested and 
conducted back to the well stream, characterized in that the 
diverted portion, as a test stream, is separated into gas 
and liquid in a test separator, in which the flow connection 
between the gas chamber thereof and the gas chamber in a well 
stream separator, and between the liquid chamber thereof and 
the liquid chamber in the well stream separator is such that 
the level in the test stream separator substantially follows 
the level in the well stream separator, and in that the 
testing of gas and/or liquid is carried out by testing the 
respective gas and liquid streams from the test separator to 
the well stream separator. 



According to the invention there is also proposed a system 
for testing a well stream, particularly on the seabed, 
comprising a well stream pipeline, a test stream pipe circuit 
connected in parallel with the well stream pipeline, and test 
equipment for testing the test stream bifurcated by the 
parallel-connected test stream pipe circuit, characterized 
by a well stream separator connected to the well stream 
pipeline, having a liquid section and a gas section, 
a test stream separator in the test stream pipe circuit 
having a liquid section and a gas section, 

a liquid flow line from the liquid section of the test stream 
separator and to the liquid section of the well stream 
separator, and a gas flow line from the gas section of the 
test stream separator and to the gas section of the well 
stream separator, said arrangement being such that the level 
in the test stream separator substantially follows the level 
in the well stream separator, 

and by the test equipment being disposed in said liquid flow 
line and/ or gas flow line. 
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With the invention one is able to retain the advantages 
inherent in working on the seabed, in that one avoids having 
a test pipeline to the surface, a test pump and, in some 
cases, a test compressor. The system may readily be attached 
to a plurality of well streams, i.e., to a manifold to which 
several well stream pipelines are connected, for collective 
further delivery to the well stream separator. A substantial 
advantage is achieved by the fact that the level in the test 
stream separator follows the level in the well stream 
separator, because one is thereby spared the provision of a 
separate level control (measuring instrument, control loop 
and regulating valve) for the test stream separator. 

According to the invention, the test stream separator may 
advantageously be placed within the well stream separator. 
One thereby conserves both space and steel weight. The test 
stream separator may thus also be of lightweight construc- 
tion, since it is not subjected to any appreciable pressure 
differences. 

The invention shall be explained further with reference to 
the drawings, where: 

Pig. 1 in purely schematic form shows a system 

according to the invention, and 
Fig. 2 in purely schematic form shows a different 

embodiment of a system according to the 

invention. 

In Fig. 1 a well stream separator is designated with 1. This 
separator 1 is situated in an underwater station. A plurality 
of well stream pipelines 2, 3, 4 and 5 lead from oil wells, 
not shown, on the seabed and are collected in a manifold 6. 
From there a well stream pipeline or main line 7 runs to the 
separator 1. The well stream pipeline 7 flows into the 
separator in a manner known per se in the gas section 8 of 
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the separator. The separator's liquid section is Indicated 
by 9. 

The separator's liquid section 9 is connected with a pump 10. 
The separator's gas section 8 Is connected with a compressor 
11. 

From manifold 6, a test stream pipe 12 runs to a test stream 
separator 13. The test stream pipe 12 flows into the test 
stream separator 13 in the gas section 14 thereof. From the 
gas chamber 14 in the test stream separator, a flow line 15 
goes to the gas chamber 8 in the well stream separator. From 
the liquid section 16 in the test stream separator goes a 
flow communication 17 to the liquid section 9 in the well 
stream separator. It is apparent from the arrangement in 
Fig. 1 that the liquid level in the test stream separator 
13 will be nearly equal to the liquid level in the well 
stream separator 1, provided that the piping is so arranged 
as to minimize flow resistance, and that there is no possibi- 
lity for liquid or gas seals. 

Appropriate measuring equipment 18 is built into the gas 
flow line 15. Similarly, suitable measuring equipment 19 for 
the liquid fraction is built into the liquid flow line 17. 

In a practical embodiment of the test stream separator 13, 
the volume required to ensure adequate separation will 
correspond to the volume flow in 10 minutes of test produc- 
tion< This is so little that It may be assumed that the flow 
out of the test stream separator at any given time equals the 
flow into the test stream separator, which is a precondition 
for being able to measure the test stream with high accuracy 
in a simple manner. 

The system outlined in Fig. 2 functions in the same manner as 
the system in Fig. 1, and the same reference numerals have 
therefore been used for the corresponding components. In 
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terms of the imit itself, one difference is that the test 
stream separator 13 is built Into the veil stream separator 
1. This enables the conservation of both space and steel 
weight. The savings can be illustrated by the following 
exemples : 

Required diameter for the well stream separator 1 - 2.6 m 
Required diameter for the test stream separator 13 - 1.0 m 
To retain the same surface area In the well stream separator 
1 with the test stream separator mounted within the well 
stream separator, the diameter of the well stream separator 
in this example must be increased to 2.78 m. The test stream 
separator may, moreover, be of lightweight construction, 
since It is not subjected to any appreciable pressure 
difference . 
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Patent Claims 
1. 

5 A method of testing a well stream, particularly on the 
seabed, where a portion of the well stream is separated out, 
tested and conducted back to the well stream, 

characterized in that the diverted portion, as 
a test stream, is separated into gas and liquid in a test 

,0 separator, in which the flow connection between the gas 
chamber thereof and the gas chamber in a well stream separa- 
tor, and between the liquid chamber thereof and the liquid 
chamber in the well stream separator is such that the level 
in the test stream separator substantially follows the level 

,5 in the well stream separator, and in that the testing of gas 
and/or liquid Is carried out by testing the respective gas 
and liquid streams from the test separator to the well stream 
separator • 

20 2 . 

A system for testing a well stream, particularly on the 
seabed, comprising a well stream pipeline 7, a test stream 
pipe circuit (12,15,17) connected in parallel with the well 
stream pipeline, and test equipment (18,19) for testing the 

25 test stream bifurcated by the parallel-connected test stream 
pipe circuit, characterized by a well stream 
separator (1) connected to the well stream pipeline (7), 
having a liquid section (9) and a gas section (8), 
a test stream separator (13) in the test stream pipe circuit 

50 having a liquid section (16) and a gas section (14), 

a liquid flow line (17) from the liquid section (16) of the 
test stream separator to the liquid section (9) of the well 
stream separator, and a gas flow line (15) from the gas 
section (14) of the test stream separator to the gas section 

55 (8) of the well stream separator, the arrangement being such 
that the level in the test stream separator substantially 
follows the level in the well stream separator, and by the 
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test equipment (18,19) being disposed in said liquid flow 
line (17) and/or gas flow line (15). 
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